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(57)Abstract: p 
PROBLEM TO BE SOLVED: To provide a multi-array ink 
jet print head provided with a minimum number of ink r>* 
supply passages and having a narrow width in the short 
side direction. 

SOLUTION: Nozzle arrays 26 are arranged on the 
master substrate 21 of a print head 20 while inclining at 
an angle 0 wherein thirteen print chips 22 in an array 
constitute a subhead 23 (23-1, 23-2, 23-3 or 23-4). 
Vertically or laterally adjacent print chips 22 are 
interlaces obliquely between subheads 23 and no useless 
gap is present The print head 20 has width J in the 
short side direction which is narrower than that of a 
conventional multi-array print head. Each subhead 23 
corresponds to one ink supply passage 24 (24-1, 24-2, 
24-3 or 24-4) and total four ink supply passages 24 
communicate, respectively, with four ink storage 
chambers of yellow Y, magenta M, cyan C and black K of 
one ink tank. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sub head which arranges two or more printing chips which have arranged two or 
more ink regurgitation nozzles in the shape of a straight line with the predetermined angle theta 
(however, theta!=0) to the predetermined direction, and changes, and the multi-array formula 
ink-jet print head which arranges two or more these sub heads in the right-angled direction to 
the aforementioned predetermined direction, and changes. 

[Claim 2] The aforementioned predetermined direction is a multi-array formula ink-jet print head 
according to claim 1 characterized by being the main scanning direction of printing. 
[Claim 3] The aforementioned predetermined direction is a multi-array formula ink-jet print head 
according to claim 1 characterized by being the direction of vertical scanning of printing. 
[Claim 4] The aforementioned predetermined angle theta is a multi-array formula ink-jet print 
head according to claim 1 characterized by being 5 times or more and 45 degrees or less. 
[Claim 5] Two or more aforementioned printing chips arranged at the one aforementioned sub 
head are multi-array formula ink-jet print heads according to claim 1, 2, 3, or 4 characterized by 
sharing exclusive use and a single ink supply way. 

[Claim 6] The aforementioned ink regurgitation nozzle is a multi-array formula ink-jet print head 
according to claim 1, 2, 3, 4, or 5 characterized by consisting of the 2nd train which only the 
predetermined distance a shifted to the longitudinal direction of the 1st train and this 1st train 
within the aforementioned printing chip, and only the predetermined distance b left in the 
direction of a short hand of the 1st train of the above. 

[Claim 7] The distance f of a direction right-angled in the aforementioned predetermined 
direction between the ink regurgitation nozzle of the toe of the 1st train of the above in the 
aforementioned printing chip, and the ink regurgitation nozzle of the toe of the 2nd train of the 
above The distance g of a right-angled direction in the aforementioned predetermined direction 
between the ink regurgitation nozzles of the heel of the 1st train of the above of the printing 
chip which adjoins in the aforementioned predetermined direction of the ink regurgitation nozzle 
of the heel of the 2nd train of the above, and this printing chip The multi-array formula ink-jet 
print head according to claim 6 characterized by being a repeat range "f=g." 
[Claim 8] the aforementioned ink regurgitation nozzle — the inside of the aforementioned 
printing chip — the 1st vertical 4 train — this — the multi-array formula ink-jet print head 
according to claim 1 characterized by consisting of the 2nd vertical 4 train which only the 
predetermined distance j shifted to the longitudinal direction of the 1st vertical 4 train, and only 
the predetermined distance k left in the direction of a short hand of vertical 4 train of the above 
1st 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the multi-array formula 
ink-jet print head to which the ink supply way formed in the longitudinal direction of a parent 
substrate changes only from one for every color. 
[0002] 

[Description of the Prior Art] There is an ink jet printer which prints by breathing out the ink of 
an ink bottle to a form side conventionally. An ink jet printer records the character and picture 
according to printing information by the print head equipped with the printing element of a large 
number formed in 300dpi (dot per inch) or the detailed resolution beyond it (printing, printing). 
[0003] The record method by the ink jet printer The small substrate of the letter of a chip Make 
the ink regurgitation side of (calling it a printing chip hereafter) breathe out the drop of ink from 
the detailed nozzle arranged. [ many ] In this ink drop (printing dot), make it reach the target, it is 
made to absorb, this records a character, a picture, etc., recorded materials, such as paper and 
cloth, have [ the regurgitation and ] little generating of noise, and full color record is also the 
comparatively easy record method, without requiring special fixing processing. 
[0004] Full color record is performed using the ink of four colors which added the black usually 
used for a character, the black portion of a picture, etc., using the ink of three colors of the 
yellow (yellow) which is subtractive primary colors, a Magenta (red color name), and cyanogen 
(blue with greenishness). 

[0005] An ink chamber is made to produce the pressure by the mechanical deformation, using 
electric machine sensing elements, such as a PIEZO resistance element (piezoelectric device), 
as a method of making the drop of ink breathing out. A heater element is allotted to the piezo jet 
method which makes a drop breathe out from a minute nozzle by this, and a detailed ink room. 
Give this an electric pulse, the interface of ink and a heater element is made to generate a foam 
at high speed, and there is a thermal jet method which makes a drop breathe out from a minute 
nozzle similarly using the growth force of the foam. 

[0006] Moreover, the above-mentioned thermal jet method has two kinds of composition with 
the discharge direction of an ink drop. One is the side shooter type of composition of carrying 
out the regurgitation of the ink in the direction parallel to the exoergic side of a heater element, 
and other one is a roof shooter type which carries out the regurgitation of the ink in the 
direction perpendicular to the exoergic side of a heater element. 

[0007] There is the method of forming at a monolithic the drive circuit and ink supply way which 
drive two or more heater elements and these separately using silicon LSI formation processing 
technology and a thin film coating technology as a process of the printing chip used for such a 
roof shooter type thermal ink jet printer, and an ink regurgitation nozzle on one silicon chip 
substrate. 

[0008] According to this method, when resolution creates the printing chip of 360dpi (dot per 
inch), for example on a 10mmx15mm silicon chip substrate, 128 heater elements, drive circuits, 
and ink regurgitation nozzles can be formed. 

[0009] Drawing 6 (a) It is the plan showing the ink regurgitation side of such a printing chip, and 



is this drawing (b). It is the rear view. Moreover, this drawing (c) This drawing (a) It is the 
enlarged view in which removing the orifice plate of the portion squarely surrounded with the 
alternate long and short dash line a, and showing the interior, and is this drawing (d). This 
drawing (c) It is an A-A' cross-section view view. 

[0010] This drawing (a) The shown printing chip 1 is 4 train preparation ****** about the nozzle 
train 2 on one silicon chip substrate 3. The nozzle train 2 of these 4 train is constituted so that 
the regurgitation of yellow ink (Y), Magenta ink (M), cyano ink (C), or the black (K) ink may be 
carried out, respectively. 

[001 1] this drawing (a) - (d) the ink receipt which the drive circuit 4 is formed in the upper 
surface of the silicon chip substrate 3 by LSI formation processing technology, the printing chip 
1 is drilled by for example, wet etching, and the ink supply slot 5 opens it for free passage into 
this ink supply slot 5, and carries out opening to the rear face of the silicon chip substrate 3 so 
that it may be shown — the hole 6 has penetrated the silicon chip substrate 3 
[0012] Between the above-mentioned drive circuit 4 and the ink supply slot 5, by the thin film 
coating technology by photo lithography technology etc. Many heater elements 7 are formed for 
64 pieces, 128 pieces, or 256 etc. pieces. Furthermore, common electrode 8a and individual 
wiring electrode 8b are connected to these heater elements 7 as a wiring electrode 8, the 
electrode terminal 4-1 of the drive circuit 4 is connected to the individual wiring electrode 8b, 
and the electrode terminal 10 for connection with the exterior is formed in the marginal part 9 of 
the upper and lower sides of silicon chip substrate 3 front face, respectively. 
[0013] And on these, the laminating of the septum 11 is carried out all over removing the 
electrode-terminal 10 above-mentioned portion for connection. The septum 11 formed the ink 
seal wall which intercepts ink from the outside to the left of the ink supply slot 5 by one side, 
the ink seal wall which similarly intercepts ink from the outside on individual wiring electrode 8b 
and the drive circuit 4 on the other hand was formed, and the septum 1 1 of this individual wiring 
electrode 8b portion is further equipped with the protrusion section 11-1 which begins to be 
extended between each heater element 7 and a heater element 7. The configuration in which the 
protrusion section 11-1 which begins to be extended between each heater element 7 the drum 
of a comb, then after this is equivalent to the gear tooth of a comb in the portion on above- 
mentioned individual wiring electrode 8b of a septum 1 1 and the drive circuit 4 is made. Thereby, 
the detailed ink pressurized room 12 to which a heater element 7 is located in the root portion 
between the gear tooth and gear tooth is divided and formed only for the number of heater 
elements 7 by using the gear tooth of this comb as a bridgewall. 

[0014] Furthermore, the laminating of the orifice plate 13 is carried out to the best layer of the 
silicon chip substrate 3 in which these drive circuits 4, a heater element 7, common electrode 
8a, individual wiring electrode 8b, and the septum 1 1 were formed, many ink regurgitation nozzles 
14 are drilled in the position which counters the above-mentioned heater element 7 of the orifice 
plate 13, and the nozzle train 2 of four trains mentioned above is formed. The nozzle train 2 of 
four trains is mutually parallel, and is formed, and the ink regurgitation nozzle 14 of an edge 
keeps step with the same height, and is formed mutually. That is, the nozzle train 2 of four trains 
is formed so that there may be no gap of the upper and lower sides mutually. 
[0015] In now, the resolution of such a printing chip 1, i.e., the arrangement pitch of the ink 
regurgitation nozzle 14, is very common, and its 600dpi is common in the thing of 300dpi (dot per 
inch) and high resolution. When 600dpi is seen by milli conversion, the printing element which 
consists of about 24 the heater elements 7 and the ink regurgitation nozzles 14 per mm will be 
located in a line with a single tier, and the pitch is about 42 micrometers. 

[0016] In such a configuration, the printing chip 1 is completed on the silicon chip substrate 3 of 
a large number on a non-illustrated silicon wafer. And finally, a dicing saw etc. and it divides 
individually for every chip substrate unit, and dice bonding is carried out to a mounting substrate, 
terminal strapping is carried out to it, and it becomes the printing chip of a practical unit. [ use 
and ] 

[0017] this — printing — a chip — one — the exterior — from — ink — receipt — a hole — six 
— supplying — having — ink — ink — supply — a slot — five — minding — ink — a 
pressurized room — 12 — supplying — having — printing — facing — a heater element — 



seven — printing — information — responding — alternative — energizing — having — an 
instant — generating heat — ink — film boiling — a phenomenon — generating — making — 
the — a nucleus — a foam — a pressure — a 

[0018] Generally, a printer can be classified into a serial formula and a line formula as a 
constitutional classification. By the serial formula, although the above-mentioned printing chip 1 
was conventionally used in many cases alone as the print head, by recent years, the print head 
which has arranged two or more printing chips 1 in the direction of vertical scanning of printing, 
and long-picture-ized them in it is being put in practical use. The reason for arranging two or 
more small printing chips 1, and long-picture-izing them is that it cannot make the printing chip 
of a simple substance from a long picture since various limitations are in the processing 
technology (mainly processing equipment) of the printing chip 1. 

[0019] The printing speed of a printer is influenced by whether to have many printing chips 1 
arranged or the printer of the above-mentioned serial formula is few. Of course, since the width 
of face (dip) of the direction of vertical scanning which the way with many printing chips 1 
arranged to the longitudinal direction of a nozzle train prints by horizontal scanning once 
spreads, printing processing becomes high-speed. On the other hand, the printer of a line 
formula is a method which fixes the print head to the main part side of a printer using the print 
head which arranged and long-picture-ized the printing chip 1 to the limit of the printing area of 
main scanning direction, and conveys only a form, the method itself corresponds to rapidity, and 
a mechanical load is [ it is small, there is little power consumption, and ] also economical [ the 
printer ]. 

[0020] therefore, like recent years, in order to meet the request of wanting to make it high speed 
more, the speed of printing processing In the case of the printer of a serial formula, in order to 
perform long printing of a dip as much as possible by printing of horizontal scanning of one line It 
is indispensable work from the start for it to be necessary to inherit two or more printing chips 
in the direction of vertical scanning, and to form a long print head in the direction of vertical 
scanning and, to inherit two or more printing chips to main scanning direction, when it is the 
printer of a line formula, and to form a print head. 

[0021] But by the printer of a serial formula, if the number of the printing chips 1 is made 
[ many ] not much, the load at the time of a print head moving will become large, and 
troublesome various problems, such as degradation of a quality of printed character, 
strengthening of a frame, and enlargement of equipment, will occur. Therefore, the printer of a 
line formula benefits improvement in the speed the lead in future development. 
[0022] Drawing 7 is drawing showing typically the composition of the color print head of such a 
line formula printer. As shown in this drawing, the color print head 15 extends in the main 
scanning direction shown by the both-directions arrow x of drawing, and they are a total of 12 
drawing 6 (a). On the parent substrate 16, the shown printing chip 1 is alternately arranged in the 
shape of an alternate pattern (staggered arrangement), and forms the printing area of length B at 
main scanning direction. 

[0023] Thus, shifting the printing chip 1 alternately and arranging by the staggered arrangement 
Even if it is because there is a marginal part 9 (refer to drawing 6 (a)) and carries out adhesion 
arrangement of the printing chip 1 at the shape of a straight line It is because the nozzle train 2 
of each printing chip 1 does not continue at the right interval since only the double precision of a 
marginal part 9 will separate distance and the ink regurgitation nozzle 14 of each edge of the 
nozzle train 2 of the adjoining printing chip 1 and the nozzle train 2 will exist. 
[0024] Drawin g 8 (a) It is drawing showing the composition of the ink supply way by the side of 
the parent substrate which supplies ink to the printing chip 1 arranged as mentioned above at 
the parent substrate 16, and is this drawing (b). This drawing (a) It is a C-C cross-section 
expansion view view. Moreover, this drawing (c) The printing chip 1 is re-**(ed), and is shown 
and it is this drawing (d). It is the D-D' cross-section expansion view view. This drawing (a) The 
parent substrate 16 before arranging the printing chip 1 is shown, and dashed line 1' shows the 
position which should arrange the printing chip 1. 

[0025] This drawing (a) The ink tank 17 (17-1, 17-2) is arranged in the both ends of the printing 
area in which the printing chip 1 is arranged by the parent substrate 16 so that it may be shown. 



And each ink tank 17 is equipped with the ink reservoir of four rooms which contains the ink of 
yellow (Y), a Magenta (M), cyanogen (C), and black (K), and eight ink supply ways 18 which are 
open for free passage to these are formed on the parent substrate 16. Among eight ink supply 
ways 18, four ink supply ways 18 are open for free passage to each ink reservoir of one ink tank 
17-1, respectively, and other four ink supply ways 18 are opening them for free passage, 
respectively to each ink reservoir of the ink tank 17-2 of another side. 

[0026] and drawing 8 (a) six printing chips 1 located in a line with width 1 train up so that it may 
be shown — ( drawing 7 — reference) — respectively — drawing 8 (d) And this drawing (b) As 
the dashed line arrow E of a between shows the connection which has been arranged on four ink 
supply ways 18 which begin to be extended from one ink tank 17-1, and was formed in the non- 
illustrated adhesion sealing material — a hole — minding — ink receipt of printing chip 1 rear 
face — a hole 6 and the ink supply way 18 of the parent substrate 16 are open for free passage 
moreover, the connection to which six printing chips 1 similarly caudad located in a line with 
width 1 train have been arranged on four ink supply ways 18 which begin to be extended from 
the ink tank 17-2 of another side, and were similarly formed in the non-illustrated adhesion 
sealing material — a hole — minding — ink receipt of printing chip 1 rear face — a hole 6 and 
the ink supply way 18 of the parent substrate 16 are open for free passage 

[0027] Thereby, it is this drawing (c). The yellow of the shown printing chip 1, a Magenta, the ink 
supply slot 5 (drawing 6 (c) — ) shown in this drawing (c) currently formed in parallel with the 
nozzle train of four trains corresponding to cyanogen and black regurgitation ink with a two-dot 
chain line in transillumination (d) the ink of the color respectively corresponding to reference — 
the ink supply way 18 and ink receipt — it is supplied from the ink tank 17-1 or 17-2 through a 
hole 6 

[0028] drawing 9 — the ink supply way 18 of the above-mentioned parent substrate 16, and ink 
receipt of the printing chip 1 — it is drawing expanding and showing the relation of an 
arrangement position with a hole 6 This drawing shows the printing chip 1 and nozzle train 14' 
with the dashed line in order to show only an important section intelligibly, it is shown in this 
drawing — as — three ink receipt of each printing chip 1 which corresponds for every train of 
nozzle train 14' of four trains, respectively — ****** by which a hole 6 is arranged on the ink 
supply way 1 8 of the color ink corresponding to these 
[0029] 

[Problem(s) to be Solved by the Invention] However, between each printing chip 1 located in a 
line with one train at main scanning direction (longitudinal direction of drawing 9 ), and the 
printing chip 1, the useless big space G is made of arrangement of the printing chip 1 which 
carried out the staggered arrangement, the composition 16, i.e., the parent substrate, of the 
color print head 15 mentioned above. And in order to bury this printing blank section, it is the 
arrangement which shifted the adjoining printing chip 1 to a top or the bottom, and carried out 
the staggered arrangement of the printing chip 1 of two trains to main scanning direction as a 
whole. Consequently, it has the first fault that the width of face of the direction of vertical 
scanning of the color print head 15 will become large. Moreover, as shown in this drawing, no less 
than eight ink supply ways 18 were required, and now, it assembled and had the 2nd fault the 
trouble at the time and the time of maintenance not only starts, but that two ink tanks 1 7 were 
also needed and cost increased. 

[0030] The technical problem of this invention is having minimum number of ink supply ways, and 
there being no useless space in view of the above-mentioned conventional actual condition, and 
offering a multi-array formula ink-jet print head with the narrower width of face of the direction 
of a short hand. 
[0031] 

[Means for Solving the Problem] The multi-array formula ink-jet print head of this invention 
arranges two or more sub heads which arrange two or more printing chips which have arranged 
two or more ink regurgitation nozzles in the shape of a straight line with the predetermined angle 
theta (however, theta!=0) to the predetermined direction, and change, and these sub heads in the 
right-angled direction to the above-mentioned predetermined direction, and is constituted. 
[0032] Like for example, claim 2 publication, the above-mentioned predetermined direction is the 



main scanning direction of printing, and like for example, claim 3 publication, it is constituted so 
that it may become the direction of vertical scanning of printing. Moreover, the above-mentioned 
predetermined angle theta has [ like ] a desirable thing [ that they are 5 times or more and 45 
degrees or less ] according to claim 4, for example. 

[0033] Moreover, two or more above-mentioned printing chips arranged at the one above- 
mentioned sub head share exclusive use and a single ink supply way like for example, claim 5 
publication, and are constituted. Moreover, the above-mentioned ink regurgitation nozzle 
consists of the 2nd train according to claim 6 which only the predetermined distance a shifted to 
the longitudinal direction of the 1st train and this 1st train within the above-mentioned printing 
chip, and only the predetermined distance b left in the direction of a short hand of the 1st train 
of the above like, for example. 

[0034] and — for example, — being according to claim 7 — with the distance f of a right-angled 
direction like in the above-mentioned predetermined direction between the ink regurgitation 
nozzle of the toe of the 1st train of the above in the above-mentioned printing chip, and the ink 
regurgitation nozzle of the toe of the 2nd train of the above As for the distance g of a direction 
right-angled in the above-mentioned predetermined direction between the ink regurgitation 
nozzles of the heel of the 1st train of the above of the printing chip which adjoins in the above- 
mentioned predetermined direction of the ink regurgitation nozzle of the heel of the 2nd train of 
the above, and this printing chip, it is desirable to constitute so that it may become a repeat 
range "f=g." 

[0035] moreover, the above-mentioned ink regurgitation nozzle — for example, — being 
according to claim 8 — like — the inside of the above-mentioned printing chip — the 1st 
vertical 4 train — this — you may make it constitute from the 2nd vertical 4 train which only the 
predetermined distance j shifted to the longitudinal direction of the 1st vertical 4 train, and only 
the predetermined distance k left in the direction of a short hand of vertical 4 train of the above 
1st 

[0036] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. Drawing 1 (a) It is the printing chip plot plan of the multi-array formula 
ink-jet print head in the gestalt of the 1st operation, and is this drawing (b). The enlarged view 
and this drawing (c) It is drawing expanding and showing the part further. 

[0037] This drawing (a) The shown print head 20 is an ink-jet print head for full color of a multi- 
array formula, and much printing chips 22 lean to the parent substrate 21, and are arranged. In 
addition, this drawing (a) In the shown example, the printing chip 22 is a printing chip with which 
the nozzle train 26 consists only of one train. Moreover, although a total of 52 printing chips 22 
is arranged to the parent substrate 21, the number of arrangement of the printing chip 22 is not 
necessarily restricted with 52 pieces, and is good by arbitrary numbers according to the plan of a 
design. 

[0038] This drawing (a) In the shown print head 20 The direction where one sub head 23 (23-1, 
23-2, 23-3, or 23-4) constituted by 13 printing chips 22 which inclined to the main scanning 
direction shown by the both-directions arrow H aslant, and have been arranged is as right- 
angled as the above-mentioned main scanning direction, That is, it is arranged together with 
[ plurality (at the example shown in this drawing (a), it is four) ] the direction of vertical scanning. 

[0039] Since each printing chip 22 inclines aslant and is complex, four sub heads 23-1 to 23-4 
are not necessarily formed independently, and these sub heads 23 become intricate mutually 
partially, are formed, and constitute the print head 20 as a whole. The degrees theta of angle of 
inclination of each above-mentioned printing chip 22 are 5 times or more and 45 degrees or less 
to main scanning direction. 

[0040] Thus, since it inclines aslant, and each printing chip 22 of four sub heads 23 becomes 
intricate and is arranged, it is narrower than the width of face F of the direction of vertical 
scanning of the big color print head 1 5 of the former which there is no useless gap by getting it 
blocked, and the width of face J of the direction of vertical scanning of a print head 20 showed 
to drawing 7 only in the part (refer to drawing 9 ) between each printing chip 22 which adjoins 



vertically and horizontally. 

[0041] And in this parent substrate 21, it is this drawing (b). So that it may be shown Yellow of 
one non-illustrated ink tank, Four ink supply ways 24 (24-1, 24-2, 24-3, 24-4) which are open for 
free passage, respectively are formed in Macenta, cyanogen, and four black ink reservoir rooms. 
In the adhesion sealing material infixed between the printing chips 22 arranged on these ink 
supply way 24 two or more ink receipt of the ink supply way 24 and each printing chip 22 — the 
long and slender ink free passage corresponding to a hole (three ink receipt for every nozzle 
train shown in drawing 8 (c), (d), and drawing 9 — formed like the hole 6) — the hole 25 is 
formed 

[0042] Thus, each sub head 23 consists of one ink supply way 24 corresponding to the ink of one 
color, and 13 printing chips 22 which leaned aslant and were arranged on this, respectively, and 
the ink supply way 24 consists of only four as the print head 20 whole. 

[0043] To main scanning direction, two or more (this example 13) every above-mentioned sub 
head 23 by this a certain printing chip 22 It is constituted so that exclusive use and the single 
ink supply way 24 (24-1, 24-2, 24-3, or 24-4) may be shared. Each printing chip 22 of the sub 
head 23-1 For example, yellow (Y) ink, In each printing chip 22 of Magenta (M) ink and the sub 
head 23-3, each printing chip 22 of cyanogen (C) ink and the sub head 23-4 corresponds [ each 
printing chip 22 of the sub head 23-2 ] to black (K) ink. 

[0044] Moreover, it sets to the arrangement of the printing chip 22 which inclined aslant 
[ above-mentioned ], and is this drawing (c). So that it may be shown printing chip 22— i (i= — 1, 
2, and ...) which adjoins within the same sub head The pitch P2 of the main scanning direction 
between 1 3), ink regurgitation nozzle 27~n (the number of ink regurgitation nozzle configurations 
within the n:nozzle train 26) of the edge where each nozzle train 26 and 26 of 22H+1 approaches 
mutually, and 27-1 It is the same as that of the pitch P1 between ink regurgitation nozzle 27j 
within the nozzle train 26 (j- 1. 2, n). 

[0045] Moreover, while adjoins between the adjoining sub heads and the gap L of the direction of 
vertical scanning between printing chip 22— i of a sub head, ink **** NOZUSU 27-n of the edge 
where each nozzle train 26 and 26 of the printing chip 22-i+1 of the sub head of another side 
approaches mutually, and 27-1 corresponds to the distance between the ink of a different color 
breathed out by the ink **** nozzle 27. as for this distance (gap L), it be desirable to be referred 
to as 0.5mm or more, and it be elaborate — be alike — in case wiping of the ink **** nozzle 27 
(that is, nozzle train 26) is carried out to main scanning direction with the wiper which is not 
illustrated [ RI and ], the color mixture of ink can be prevented 

[0046] Drawing 2 is drawing showing the modification in the gestalt of implementation of the 
above 1st. The print head 30 shown in this drawing leans long 4 color chip 32 to the parent 
substrate 31 aslant a little, and are arranged. [ two or more (the example of this drawing ten 
pieces) ] The nozzle train 33 turns into one train, and is arranged in the longitudinal direction by 
four trains of four color each chips 32. The nozzle train 33 of these 4 train carries out the 
regurgitation of yellow (Y) ink, Magenta (M) ink, cyanogen (C) ink, and the black (K) ink, 
respectively. Moreover, although not illustrated especially, four ink supply ways which supply the 
ink of the color corresponding to these nozzle trains 33 are formed on the parent substrate 31. 
[0047] if only the composition of the nozzle train 33 of the interior divided with the dashed line 
28 and dashed line 29 which are shown in this drawing is seen — these nozzle train arrangement 
composition — drawing 1 (a) and (b) It turns out that it is the same as that of the shown nozzle 
train arrangement composition of the print head 20 in the gestalt of the 1st operation, thus, even 
if constituted, the number of the printing chips which the same effect as the print head 20 of 
drawing 1 is acquired, and are carried in the parent substrate 31 can be made to decrease to 
about 1/4 by simple calculation as compared with the print head 20 of drawing 1 
[0048] drawing 3 (a) the plan of the outline of the printing chip concerning the gestalt of the 2nd 
operation — it is — this drawing (b) Drawing and this drawing (c) showing the print head which 
arranged the printing chip the ink supply way of the parent substrate, and the free passage of an 
adhesion sealing material — drawing and this drawing (d) showing arrangement and the 
configuration of a hole — this drawing (b) It is an enlarged view a part. 

[0049] This drawing (a) This printing chip 35 is equipped with the nozzle train 36 (36-1, 36-2) of 



two trains which consist of many ink regurgitation nozzles 34 so that it may be shown. These 
nozzle train 36 consists of nozzle trains 36-2 as the 2nd train which only the predetermined 
distance a shifted to the longitudinal direction of the nozzle train 36-1 as the 1st train, and this 
nozzle train 36-1, and only the predetermined distance b left in the direction of a short hand of 
the nozzle train 36-1. 

[0050] Such a printing chip 35 is arranged by the parent substrate 37 in the state where it 
inclined to the main scanning direction shown by the both-directions arrow M of drawing also in 
this case aslant. And one sub head 38 (38-1, 38-2, 38-3, or 38-4) formed by two or more 
printing chips 35 on a par with the main scanning direction constitutes the print head 40 from 4 
****** in the direction of vertical scanning. Also in this case, the degrees delta of angle of 
inclination of the printing chip 35 are 5 times or more and 45 degrees or less to main scanning 
direction. 

[0051] Since the printing chip 35 of each sub head 38 inclines aslant and is complex also in this 
case, there is no big gap between each printing chip 35 which adjoins vertically and horizontally, 
and the width of face N of the direction of vertical scanning of a print head 40 is narrower than 
the width of face F of the direction of vertical scanning of the conventional color print head 15 
which only the part showed to drawing 7 (refer to drawing 9 ). 

[0052] and — this parent substrate 37 — this drawing (c) it is shown — as — the yellow (Y) of 
one non-illustrated ink tank, and Macenta — four ink supply ways 41 (41-1, 41 -2, 41-3, 41-4) 
which are open for free passage, respectively are formed in (M), cyanogen (C), and four black (K) 
ink reservoir rooms 

[0053] In the adhesion sealing material infixed between the printing chips 35 arranged on these 
ink supply way 41 the both ends of the ink supply way 41 — ink receipt of the nozzle train 36-1 
of the printing chip 35-1 of one edge — the long and slender a little short ink free passage 
corresponding to a hole — a hole — 42a and the other-end section printing chip 35 - 42B is 
Formed. Ink Receipt of Nozzle Train 36-2 of K (the Number of Printing Chips Arranged by K:1 
Sub Head 38) — Long and Slender a Little Short Ink Free Passage corresponding to Hole — 
Hole — the ink free passage extended long and slender with the level difference shared between 
middle portions other than both ends with the nozzle train 36-1 of printing chip 35-q (2 q= 
three k), and the nozzle train 36-2 of the printing chip 35-q-1 — the hole 43 is formed 
[0054] Thus, each sub head 38 consists of one ink supply way 41 corresponding to the ink of one 
color, and k printing chips 35 which leaned aslant and were arranged on this, respectively, and 
consists of four ink supply ways 41-1 to 41-4 also in this case as the print head 40 whole. 
[0055] To main scanning direction, two or more (k pieces) every above— mentioned sub head 38 
and a certain printing chip 35 It is constituted so that exclusive use and the single ink supply 
way 41 may be shared, for example, it is this drawing (c). So that it may be shown Each printing 
chip 35 of the sub head 38-1 each printing chip 35 of yellow (Y) ink and the sub head 38-2 
Magenta (M) ink, In each printing chip 35 of the sub head 38-3, each printing chip 35 of cyanogen 
(C) ink and the sub head 38~4 corresponds to black (K) ink. 

[0056] Thus, even if constituted, it is this drawing 3 (b). Above-mentioned drawing 1 (a) It 
compares, and arrangement of each nozzle train in a parent substrate is the same so that it may 
understand. Moreover, it sets to the arrangement of the printing chip 35 which inclined aslant 
[ above-mentioned ], and is this drawing (d). So that it may be shown Each nozzle train 36-2 of 
the printing chips 35 and 35 which adjoin within the same sub head, and 36-1, The pitch d3 of 
the main scanning direction between ink regurgitation nozzle 34-m (the number of ink 
regurgitation nozzle configurations within the nrnozzle train 36) of the edge which approaches 
mutually, and 34-1, the same nozzle train 36 (as an example) This drawing (d) The pitch d2 of 
the main scanning direction between the ink regurgitation nozzles 34-1 of the toe of ink 
regurgitation nozzle 34-m of the toe of the pitch d1 between ink regurgitation nozzle 34 within 
the nozzle train 36-1, and the nozzle train 36-1 in the same printing chip 35, and the nozzle train 
36-2 It is constituted so that it may become the same [ all ]. 

[0057] Moreover, the ink regurgitation nozzle 34-1 of the heel of the nozzle train 36-1 of each 
printing chip 35 located in a line in the same sub head and the ink regurgitation nozzle 34-1 of 
the toe of the nozzle train 36-2 make a straight line to main scanning direction, and are arranged 



at it. Similarly, ink regurgitation nozzle 34-m of the toe of the nozzle train 36-1 of each printing 
chip 35 and ink regurgitation nozzle 34-m of the heel of the nozzle train 36-2 also make a 
straight line to main scanning direction, and are arranged at it. 

[0058] Also in which sub head 38, it is desirable to set distance e of the nozzle train 36-1 of the 
printing chip 35, the nozzle train 36-1 of the printing chip 35 of the ink **** nozzle 34-1 of each 
edge of 36-2 and the adjoining sub head 38, and the direction of vertical scanning with ink **** 
nozzle 34-m of each edge of 36-2 to 0.5mm or more. This distance e is equivalent to the 
distance between the ink in which the colors of the ink breathed out by the nozzle train 36-1 of 
each sub head 38 and 36-2 differ, and by setting this distance e to 0.5mm or more, in case 
wiping of the sub head is carried out to main scanning direction with a non-illustrated wiper, the 
color mixture of ink can be prevented. 

[0059] Drawing 4 (a) Desirable arrangement is shown in inclination arrangement of the printing 
chip 35 in the same above-mentioned sub head, and it is this drawing (b). Although you may 
arrange in this way, the arrangement which cannot say that it is desirable is shown. Namely, this 
drawing (a) The shown printing chip arrangement The distance f of the direction of vertical 
scanning between the ink regurgitation nozzles 34-1 of the heel of the nozzle train 36-1 of the 
printing chip 35-q+1 of ink regurgitation nozzle 34-m of the heel of the nozzle train 36-2 of 
printing chip 35-q, and contiguity It is arranged so that it may become the same distance "f=g" 
as the distance g of the direction of vertical scanning between the ink regurgitation nozzles 34-1 
of the toe of ink regurgitation nozzle 34-m of the toe of the nozzle train 36-1 of the same 
printing chip 35 (for example, printing chip 35-q+1 of this drawing (a)), and the nozzle train 36-2. 
Thus, if it arranges, since all the physical relationship of the direction of vertical scanning of 
nozzle **** in the same sub head which consists of a nozzle train 36-1 of each printing chip 35 
and 36-2 will become the same, the circuit of a printing control section or the composition of a 
program can be simplified more. 

[0060] On the other hand, this drawing (b) It becomes [ control of the regurgitation timing for 
every nozzle train ] complicated that it is the arrangement from which distance F between the 
nozzle trains in the same printing chip and distance g between the nozzle trains of a contiguity 
printing chip differ and is troublesome so that it may be shown. 
[0061] Drawing 5 (a) and (b) It is drawing showing the modification in the gestalt of 
implementation of the above 2nd. This drawing (a) The shown print head 45 leans long 4 color 
printing chip 47 to the parent substrate 46 aslant, and are arranged. [ two or more (the example 
of this drawing ten pieces) ] 

[0062] This drawing (b) So that it may be shown 4 color printing chip 47 Nozzle train 49-1 a of 
four trains in which the ink regurgitation nozzle 48 forms the 1st vertical 4 train within 4 color 
printing chip 47, 49-1 b, 49-1 c, and 49 to 1 d, Nozzle train 49~2a of four trains which are the 2nd 
vertical 4 train which only the predetermined distance j shifted to the longitudinal direction of 
the 1st vertical 4 train, and only the predetermined distance k left in the direction of a short 
hand of the 1st vertical 4 train, 49~2b, 49-2c, and 49 to 2 d are formed. 

[0063] Also in this case, it is this drawing (a). It is drawing 3 (b) so that it may turn out that only 
arrangement of the 49 to 1 d nozzle train of the interior divided with the dashed line 51 and 
dashed line 52 which are shown, 49 to 2 d, etc. is seen. Or drawing 1 (a) Arrangement of the 
shown composition and each nozzle train in the parent substrate 46 is the same. That is, also of 
this, the width of face of the direction of vertical scanning is narrow, and four print heads 45 are 
formed for an ink supply way. 

[0064] In addition, although the form of operation mentioned above explains as a print head for 
line printers which all makes the longitudinal direction of a print head the main scanning direction 
of printing, it is natural [ the print head of this invention ] that it is applicable to the print head 
for serial printers by making the longitudinal direction of a print head into the direction of vertical 
scanning, without restricting to this. 
[0065] 

[Effect of the Invention] Since according to this invention the printing chip which has the nozzle 
train of at least 1 train is leaned the degree of predetermined angle and more than one are 
arranged in a parent substrate as explained to the detail above The useless space during a 



printing chip can be lessened as much as possible, by this While the composition of the ink 
supply way of only the color number of ink may be used, and it becomes, while being able to 
make width of face of the direction of a short hand of a print head smaller than before, therefore 
being able to miniaturize the main part of a printer more It becomes possible for the trouble at 
the time of an assembly and maintenance not to start, but to offer a low cost multi-array 
formula ink-jet print head. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) The printing chip plot plan of the multi-array formula ink-jet print head in the 
operation gestalt of **** 1, and (b) The enlarged view and (c) It is drawing expanding and 
showing a part [ further ]. 

[Drawing 2] It is drawing showing the modification in the gestalt of the 1st operation. 
[Drawing 3] (a) the plan of the outline of the printing chip concerning the operation gestalt of 
**** 2, and (b) Drawing showing the print head which arranged the printing chip, and (c) the ink 
supply way of the parent substrate, and the free passage of an adhesion sealing material — 
drawing showing arrangement and the configuration of a hole, and (d) (b) It is an enlarged view a 
part. 

[Drawing 4] (a) Drawing and (b) which show the desirable inclination arrangement in the same 
sub head of the printing chip concerning the operation gestalt of **** 2 It is drawing showing the 
arrangement which cannot say that it is not much desirable. 

[Drawing 5] (a) and (b) It is drawing showing the modification in the 2nd operation gestalt. 
[Drawing 6] (a) The plan and (b) which show the ink regurgitation side of the printing chip of 
****** The rear view and (c) (a) The enlarged view and (d) which show the interior of the 
portion enclosed with the alternate long and short dash line a (c) It is an A-A' cross— section 
view view. 

[Drawing 7] It is drawing showing typically the composition of the color print head of the 
conventional line formula printer. 

[Drawing 8] (a) Drawing and (b) which show the composition of the ink supply way which supplies 
ink to the printing chip arranged at the parent substrate of the color print head of ****** ( a ) A 
C-C cross-section expansion view view and (c) Drawing and (d) which show a printing chip It is 
the D-D' cross-section expansion view view. 

[Drawing 9] ink receipt of the ink supply way of the parent substrate of the conventional color 
print head, and a printing chip — it is drawing expanding and showing the relation of an 
arrangement position with a hole 
[Description of Notations] 

1 Printing Chip 

2 Nozzle Train 

3 Silicon Chip Substrate 

4 Drive Circuit 

4-1 Electrode Terminal 

5 Ink Supply Slot 

6 Ink Receipt — Hole 

7 Heater Element 

8 Wiring Electrode 

8a Common electrode 

8b Individual wiring electrode 

9 Marginal Part 

10 Electrode Terminal for Connection 



11 Septum 

11-1 Protrusion Section 

12 Ink Pressurized Room 

13 Orifice Plate 

14 Ink Regurgitation Nozzle 
14' Nozzle train 

15 Color Print Head 

16 Parent Substrate 

17 (17-1, 17-2) Ink tank 

1 8 Ink Supply Way 

20 Print Head 

21 Parent Substrate 

22 and 22H (i= 1, 2, 13) Printing chip 

23 (23-1, 23-2, 23-3, 23-4) Sub head 

24 (24-1, 24-2, 24-3, 24-4) Ink supply way 

25 Ink Run Through-hole 

26 Nozzle Train 

27-j 0-1,2, n) Ink regurgitation nozzle 

30 Print Head 

31 Parent Substrate 

32 4 Color Chip 

33 Nozzle Train 

34, 34-1, 34-m Ink regurgitation nozzle 

35, 35-1, 35-k, 35-q (2 q= three k) Printing chip 

36 (36-1, 36-2) Nozzle train 

37 Parent Substrate 

38 (38-1, 38-2, 38-3, 38-4) Sub head 

40 Print Head 

41 (41-1, 41-2, 41-3, 41-4) Ink supply way 
42a, 42b, 43 Ink run through-hole 

45 Print Head 

46 Parent Substrate 

47 4 Color Printing Chip 

48 Ink Regurgitation Nozzle 

49 Nozzle Train 
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fc, Ht< T^tt 1 6 ©^Ep^f- >y 7° 1 j&*ffi 

&»i 8±tiHS§ix. mmz-^m^nim^-v y? 

mzBtiLZ tdz&m&lt t "t EP^f - -y 7° 1 -i y 
?%%til6 Mi 6co-f y?m&ffi 1 8 fc**atji-f 

COO 2 7] Iftti^ ^@f(c) fc^EP^-y7°l 

jE-t & 4 xmij^t fir v ^ 
(c) Mtmmhzz&mmx^-tA y ? 5. me 
(c) , (d) t,#ag) te, ^^j^-^-fe^)^ >f >- 

7 - 1 Xlil 7 - 2#»&&&§it&. 



[0028] 139 ±IBMSS1 6e>jy?m&mi 

8 t , EP^^ -y 7° 1 tfO^ >-^g^?L 6 i ^leiSfiSOM 
•f < ^-ffc^Ep^f - -y T 1 RX/J X)W\ 1 4 - zwmv 

7fLx\*z. mmz^-tko^ M^-yno^ 
>?&&L6&. z.tit>i,zmm^-&-&j y?c?M y?m 

[0029] 

^5-EP^<yFl 5^«^ 6^ 
^ftffi^J L/tEp^f- «/ 7° 1 vmWX'li. ±^»r&] ( in 

9 tfXgfc&Tid ) t= 1 n tM^=S-EP^f - y 7° 1 EP^ <y 7° 

*C. d^Ep^S&SJ^ii^S^tl^^EP^f- 77 1 
&±XiiT{z-rii, LT^*fc LT 2^Ep^^v7°l & 
±^SE*TI6I fc^AEflf LfeffiSi ^TUS. -ttfDigf 

otua t^dm-cDX^^Lx^h. ttz. mm 

0 . dtiTiiia^T B#j5.vW^#^A^Il-^ if 0 

[0030] ^BJcolIMte . ±iS=j5S3f&^IHff tcffi», 

<3SWiei«oi|i* s J: 0K^-7^Tl/-f^ -v 
b EP^ <y K i^-i-h Z\bX'foh* 
[003 1] 

*esft«t=ffia ttzw^ vrzmfcfrfaiztt txm^. 
conmo mu $*o) zh->xmmw^x$ih*r 

u^zwmwMLxm^tt^ . 

[0032] JJEBf^*l*Itt. Mi.{fffOT2lEa<0 «fc 

ISm^ i^:, EP^<0liI^^f&] fc =5: l» i o $ ix 
£o ±l2J5f^<O^JS6>JJ. j5iJi.{fff^Jl4iaS4C7) 

J: d tc. 5^JiLh. 4 t tfftt Lv\ 

C 0 0 3 3 ] HE-^tAy KtlBSSii^ 
^0±ieEp^-/r(i. M^<fW^3S5l2m^i:d 

«8« J: a t , ±I£EP^^ •/ TrtTS 1 m\ b BM 1 <m 
«^|^ CSfSBSI a«(WLt-3±IES i ^i^m 

[0034]fU, W;ctfifc£3S7iaBtf>J: die. ± 

iBEP^-y7°rtco±iemi <m<n?ffi&<n'i y?v±£s 
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izmsttz ea^f - -y rviMzm 1 oya^sggpco-f y ? 

[ o o 3 5 ] ttz, ±mj ytmz/xMi. mum 
mmsmcox o te. ±Mm¥^»;rmx:-m i cornel 

2 com4 m t 'cmj&ri «fc o n t x t =t ^ . 

[0036] 

[56BB<onsfiojefl53 jar, ^mw<Dwm<7)mmikmm 
^^mvw^wm-h. m i (a) mico»oB 

WiZ&nh^lVI-Tl'A^A ^y'i7 hEp^-y HO 
Ep^i7--y7°KBH|-T'£>D, BE(b) ii, eoffc*:!!. H 
121(c) {4S^O-r0^^LT^-r®t-S>l». 
[ 0 0 3 7 ] ISHlKa) teijcf Ep#^-y F 2 Oii. v;yf- 
7* W 5— AM y? S"*x >y h Ep=^\<y KTi5 

9, $tffl£2 1te. ^OEP^-yr2 2^WClE^ 
SfLT^S. ft, H3(a) te^MTIi. EP3=if--y72 
2fi. yX;^iJ2 6£UMO^^&£Ep^y7°T'& 
&. a^. IIM2 1teW:Ep^7 7°2 2£-£ff-5 2ffl 

esl/o****, ep^>yr 2 2coi£«ic(i:5 2fitj?g 

[0038] 130 (a) fc^-TEP^-y F 2 0 te&l 
i±. M^fBf^EPHT^-r^S^fcMfo^M^Tffig 
SfLftl 3flHoEl3^--y7*2 2Cj;oTM$iiS 1*? 
iD^-^^H2 3 (23-1. 23-2, 2 3-3XJ4 

2 3-4) 3&*±ie±^aEtn«fii: H3i&;*ff*j. -r^^^iij 

33fc*ffate. «R <P»a> te^-f£iJT144o) MA/C 

[0 03 9] £fl£>cW7'^.-y F2 3ii, ^OEP^f- 
»/ 7° 2 2 ##W5fc#tr vc A "3 ffiyCTV \& £0X\ 
7'^-y F 2 3 - 1 -2 3 -4 f£$Ut LT^^tLT V ^ 

iRtii^< Bftmzm^zx>omA,xmj$.%ii. ±wt 

LTEp^vF2 0£«fig{yOV&. _htfrg-Ep^-y7° 

22cnm%^me^ 3E&&miz.fti,x 5w&)±. 4 

5 SOTTAS. 

[0040] ZCD£ dte. 40CD^7"^.7 F2 3tf)^* 
CDE|3^?->y72 2 ^ftteff V^TA93§X,TIE«$*1T 
V * £ <KX\ ifP^fcteBSStt" § #EP^ 772 2 OISHC 
ISIBfi**<. -fcD^tEP^ 
■y K 2 0 «IiJ^3£^-^«iti J #"11 7 £33* LfcflSfcOtf 7 
-EP^^s y F 1 5 OliJ^^ftOfg F(19M) j:0 

[0041] ^lt, zcommm.2 ikii. nn(b) t 

5cTJ:ete. ?F®^9UB?M y^^y^^xn- 
^-feyy. ^ry^iA'a«4oco^y^s?-gst^^jg 

jrrS4*<7My?$&»2 4 (24-1. 24-2. 



24-3. 2 4-4 ) ^M^tLTfeD. i^^-f 

2 4 cD±teI£S StL-S, Ep^f- -y 7 0 2 2 fc (OlSltefr 

E[3^f--y7°2 2tf^^ ^SJSL (18{c), (d) a 

una 9 kZT^Ltz/x^m^mcoA yfmsne t n 

[0042] j: ^ te. #t7Xy H 2 3 1 

£<zh y y te*fjfrf-& 1 #£K y 2 4 i: , <T O 
Jitc*W)K«itr EIS$iTJt 1 3 Mcom^ 772 2 j5p 
^^■oT*3v. EP^-yK2 0^:#:i:LT{±, -fy^« 
»2 4{44*O^.T'1«^§fLT Vv& . 
[0043] Cflfc J: 9 . JJa^^y F 2 3mz± 
(ico^jriil 3 ) £>|,Ep^?-<y7°2 2 
tt, #M^-«^f 2 4 (24-1. 24 

-2. 24-3. XJ424-4) fc^ST^ J: 3 tof&S 
^Ji. if. 7"As v F 2 3 - 1 O^EP^^ 772 2 
ii>fxn- (Y) ^fy^, 7A -y K 2 3 - 2 0#Ep^ 
f-«yT2 2ttV-tf>'^ (M)-fy^. t7^7F23- 
3O#Ep^f-77 0 2 2(i:^r>' (C) -fy^, -etT-f 
7'^-y h'2 3-40#EP^-yT2 2«±ll ( K ) -f 

[ 0 0 4 4 ] Ste. ±fS!^(C|gV^;£p^f- 77220 

isatijv^-c. 1110(c) tip-riatc, t7MK 

rt-CW^5Ep^^72 2-i (i = l. 2. • • 
• . 13) f: 2 2 - i -H 1 c7). ^^O/X;^] 2 6 2 

6c7).- suta^r-ssssw^ y«y^2 7 - n 

( n : JX)Vm2 6F^m y^ttffiy X/HE») 4: 2 
7 - 1 fgo±»7f [ftj^t . yf -p 2 {4, y XyU-?iJ 26rt 
c0^y^D±fflyX;U2 7 j (j = l. 2. - ■ •. n) 

R±H^e 7fPU isj-r^-i, . 

[0045] K^rPfif-S)— 
7f0^7^sy HflBl*fy7 2 2 - i tusftvyt'?^; 
FOEP^f-v72 2- i -hi CO. ^*tf>yX/l^2 6 £ 

2 60. s^tdfi^&jgsifo-f y^J4myx^2 7- 

n £ 2 7 - 1 ISkoirM36Efrfioia»Lii. y ^PftBy 
Xyl-2 7 1 J: -a-cqtaj $tt§M=5r y ^ £ >7 

oraogg^i^MjE l-c w& . £ osgii ( isasK d « o . 
07-fyt-T"^y^ttaiyx^2 7 (o*o>^9<12 

6) ar^STjf^ty^ty^'-rS^fc. ^ >^<^ig-fe 
[ 0 0 4 6 ] H2i±. -hlB^ 1 0»0^*Jfci3ftl>^ 

j^s^riar** . iRin^-rEP^-y f 3 o^. s 

i-ISlt. ^^rK<7) 4 -fef - -y 7° 3 2 ^IftT 
(ISlllOM-Cli 1 0M) WMZhX^Z . #4fe 
f - 7 7" 3 2 £54. y X;U?(J3 3 fate 1 ?ilte^o 

T4MiSIS§ixrv^„ iii^4?iJ^/X;W-5iJ3 3ti, 
^^fin- (Y) -f^, v-tfy^ (M) -f y^. i> 
77(C) A yy. .s.vm (K) ^y^§o±ffitSo a 
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[0047] nm^-tm^sRxmm 9 -cum 

tifrft&to y X/l^!| 3 3 c0fit/&C0^ i jf, lb. ZtlhcO 

sxwmwm&im i (a) , (w tc^L*>ss i onttw 

JgSS(=45ft-S. Ep^Wy F 2 0 ^yX/^'MSIIj&i: 

fcfSittS Ep^f - v?<&&% . H 1 cOEp^y K 2 0 fc: 
mmXT 1 /4mKt=«4,-ri i: a«-c§ 

[ 0 0 4 8 ] 113 (a) ii. m2(omm^Bmiz%h EP^ 

yX£Kl£L*:Ep^>y FS^®. ii(c) ii, 

[00 4 93 H@(a) t^irj:3(c. i«^f7r3 
5«2. #38tfM y?U±£yX/P3 4frt>%h 23)C0JX 
}Vm3 6 (3 6-1, 3 6—2) £ffi*."0>S. Clix^ 
yX)W\3 6te. micoHb IXC0SX/W\3 6-1 

b . i oy x;w*i 3 6-i cv-gttitiizmmm&a rsf 

•rtlE.r>yXA,n 3 6-1 ^WfateJ3rj©Bltb /ft? 

iiti^m 2 jij 1 1 t <7) y xjvm 3 6 - 2 b vmtfL § ft 

■5. 

[00 5 0] Z0>£oW¥1->v7°3 5-hK i^-^t 

tz&&mte>o& j f' v 7°3 5<tz£i xmrnzti* 1 ^ 

t/N7p3 8 (38-1. 38-2. 38-3X<3:3 
8-4 ) ifflp&mtiliZ4m^TWfr^v h'4 0 £*g 

[00 51] CLCOfil^^O-tfTX-y K3 8<Z)EP^ 
•y7°3 5^a6£M^TA9MX.T^I>£OT\ JbT2E£f 
i=BS*|-rs*^f-yr3 5^IS!fc*£#iafifc&s&K . 

-t^^ftei^s 7F40 nm&EXfaefflN-tm 7 £ 

^L?t«^7-Ep^-y Kl 5cDlij^3TSj<0f[lF 

[00 52]^LT, i^S3£K3 7t{4, POEKc) t 
i5rfJ:dfc» ^KcDl{Iit 7 Myyyyyc7Mxn- 
(Y) . V-fc>y (M) . y77 (C) RX/m (K) £0 

4-o^-r yfWgmz^mm-thA^A >?im$& 

41 (41-1. 41-2. 41-3. 41-4) im 
[00 5 3] iix^^>^gt^ 4 i^ifcSHM^tLS 
te. -f 4 1 cOMSjglSII'Cti— *<0SBiJwei^ 

y r3 5-1 nyxjimse -\<r>A yr^JLizttifc 



-t &m&< ^M^A yy3SiI?L4 2 a bW?<r>m&i 
Ep^f-.y r 3 5 - k ( k : 1 ^WX^y h* 3 8 tEig 
$ft££p^-y7m) ^7X71^(13 6- 2?>-fy-yg|£ 
TLf^J^&W^^M^ y^mMH4 2 b fcj&gg 
J&£ft. M^^f-^^Pa^^Tli. 9?f773 5 
-q (q = 2. 3 ■ • • . k) 6-li:Ep 
?fv73 5-q-l«yX7^ij3 6-2J:^$ii^ 
l£M##T«< >-?5iS?L4 3 fc:#9&j£$ft 

[0054] .T^i a #-T7X<y F 3 8 ii, 1 

JbtelSW) fc«trriSaS tLfc k ■fiOEp^f - 773 5*^ 

^ro-C^O. EP^-y MO^ftk LTJi. 

4 :£cD^£7M y;W4 1-1—41-4 T"1f^$tJ. 

[ 0 0 5 5 ] LT . ±ie^1?-7-X 7 h' 3 8 ftt±^lE 

— co-f >^^SS4 1 Sr^rrs J: o tdfigStL. Mi. 
5S". 11® (c) fc^-T =fc a fc. *T7^v Y 3 8 - 1 c7)#Ep 
?f773 5IWxn- (Y) >f t7^yK3 8 
-2^#EP^f->y7°3 5{iV-fe*y^ (M) AV? ^ 
^yY38-3<V&%l^vT3 x 5\±yTy (C) -f ^ 
^ . -e LT't^X's «y F 3 8 — 4 CD&W^ 773 5 fill 

(K) ^>-?(C*fj£LT^£. 

[0056] Cl^j;a(C«LTi. ;«03(b) 

43ffi^Ep3^yr3 5^1£a{CfeV^r. ISIUKd) 
■T J: a fc. |i]-^7^«y Krt-CRSN-SW^^ 773 5 
i:3 5^^iOyX;^j3 6-2i:3 6-lco. SUtc 
j^f-*S|ga5<0-f ^ttffiy^k3 4-m (m : yX]V 

m 3 6 picva yfotftyxjumm) 1 3 4 - 1 
^»r*]co e 7 fd3, [sj-y x^fij 3 6 ( m b b x m 

0(d) coyX)Vn3 6 - 1 ) F^jco-f >^D±ffiyXyl'3 4 
[5l±rac0t o >y^-d 1 . S.t>'H-EP^-y7'3 5l*K9yX 
3 6-1 ^^gp^-f y y tthtfcl y XVU 3 4 - m y 

xjvn 36-2 ^p^s^o-^ y y utai y xvv- 3 4 - 1 ia 

«±^r^e7fd2ii v^m=bIHl-i:^-l»J;a 
[0057] H-tA7 KrtJcMJtS-Wf-y 

73 5<o/X/^3 6-1 <mm&<7)4 ytat&yxfr 
3 4 - 1 b yxiw\3 6 - 2ortS8S&<zw >y ttffiy x 

;U3 4-l(4^«PJiZ-M^^LTBga$tl. R 
t < #EP^f - -y 7°3 5 <Oy X;^iJ 3 6-1 <Of*]Sig|2c7M 
>y n±tBy X;t/ 3 4 - m b J X)W\ 3 6-2 ^^h^£0 
A y?vimyX)V3 4 -mi>±^^ra4z-M^^L 

[0 0 58] ivFtlW-XK-v K3SiC*3V^r^. ^-^ 
EP^^- -y 7° 3 5 coy XV^lj 3 6 - l.at>* 3 6-2 0#ifs 

aiio^f yy Rtffiyx/p 3 4 - 1 > Sfgwr^v h 3 s 
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c0Ep#^>y7* 3 5 (T)JX)Vm 3 6 - 1 &V3 6 -20# 

li . #-y"7*^ -y K 3 8 O/ X/l^iJ 36-1 ZfctX 36-2 

±bth?-bX\ TO^7>fA-n^7 h*£±7t 
Womzv4 hsr-f&WJzJ y?<7tt&&ffi±-fh Z. 
ttfX%&. 

I 0 0 5 9 3 04 (a) ii, ±ief5j-^-7X>y KftfcliJft 
ftEp^^y7°3 5 0«*fiEW=*5VYtif 4 U«B£^ 
LTtJO. HH(W i4. ^OJidfcEBLTilftb*^ 

RBKa) CSt^^f -yrlSa^. EpW>y7°3 5-q 
oyX;^ij3 6- 2^MB*«-f y?Vk3&SX)V34 - 
m i: BWgOBJ^f - >/ 7° 3 5 - q H- 1 Xrt^fl 3 6-1 

ow»»f ttftsxjv 34-1 iH^SBeiEfrrtro 

EJffifti, M-W¥3-v7°3 5 («itfraSI(a) c^Ep^ 
f-y7 35-q+l) 07 X/UW 3 6-1 Ol*J»c7M 
y^B£ffiyX;V3 4 -mfc JXiV&\3 6 - 2<9l*iM<Z> 

-f v ? otitis xn, 3 4 - 1 nan&Wftfl^)Effg i R 

4 o izWM'i'h b . #Ep^>y7°3 5CDJX}Vm3 6- 
l&tf 3 6 - 2*»fesSf*H^" 9-7*^. >y KftOyX/U#|f¥ 

fc#T'#ft. 

[00 60] ztiizftvx. mm(b) t^-rjrat. h 
-ep#^ >y 7°rtco y xjunmcomm. t - <t Baeep^f- ^ 
■?<r>; xivfmnw*. s ' 1$W£ hi. o tcWKxh h 
t , y x/i^a«w>ttffl * a < v7<mmmmz% ~> x 
mmxfoh. 

[ 0 0 6 1 ] H5 (a) . (b) 14, ±052 OSQiOJBJBte 

awh^mmz^mx-foh . re (a) ^-tw^y 

«*>fc:«W-C»R« (RIBfcOWettl 0 (1) EIS^iiT 
^ft, 

[00 6 23 HI! (b) 4£Ep^f-.y 7°4 

714, -0?D±ft 7X^4 8^ 4fiW?fy74 7rt 
T\ m 1 OlK42fl£M8aW* 4?ijO./X;l^iJ4 9 - 1 
a. 4 9-lb, 49-lcM49-ldLIl<7) 

h AWJX)W\A 9 - 2 a , 4 9 - 2 b , 49-2c 
04 9-2dMttV^„ 
[00 633 «IO%&k, 130(a) C*rfffi5&5 1 0 
Sg££5 2Xm®t>1xK.ftW><nJX)V5\\4 9 - 1 d, 4 9 
-2d$fOESO#fcji$i:4fc& s £ i 5 £, 03(b) X 
Ml (a) fc^LfcfllJSi:, 8«4 6i*j«ciiW-4ffl« 
<7)JX}\M<rMW,m— T'&ft. -p&fov. Zfihzi^ 



K4 5#Bj£§aft. 
[ 0 0 6 4 ] ft, ±ML^HJgco^B-C{4, wriikEP 
^ -y H<0*#M £ EP^O±7£«fa 4: "f ft 5 

u y^mcom^^y vtLxmmLx^hvK **hh*> 
<y KtzafflT* i. <r t \tmsxh h . 

[0 06 5] 

*Ltr, ii«flr < 1 1 wo yxivm^-th m& <y 7°^ 
B«tft*«»tC MRt«3RffiS-r & or, EP^^ >y r 

*fc*t-f ^^ofe»^to-f y?{mm<D 

mtX£. < % 0 . Lfc^ot , 7° l) y?*fo& i >9/JnM 
fffinxh & v;M^r V W ^ >- 2^ ^'x y b EP^\ -y fs 

[Hi i (a) an commmitzts m> ^ju^-t 

>f y^i/'i 7 K09¥f yTEia (b) {4 

^OifcyiL (c) tt5efc-*£ifcfcLT3H-HT2fe.6. 
[ H 2 ] US 1 <0jQtO3KttK4S i?h$3&m & ^EfT'fe 
ft. 

[S3] (a) 2 commmiz{%%%}^ - y r^mas 

OTOIM. (b) W-eo^f-yrSriESLftEp^-yH 

^^-rm, (c) i««««^?Mif^-/- 

[04] (a) {±m 2 O^gB^ ft EP^. yTc7)H- 
HfTV^y PrtfcIfi»«#4.LV^««S«fc5t^H. (b) 

[05 3 (a),(b) «Jg20HSfi^3Efc:*JttftS3^l&^ 

[06] <a> ii$mnm^v7'<n4>?i±itsm*7Fcr 
*mm. (w ( C > a (a) o— js««aT 

lA»fi^itS7Cl, (d) {4(c) <JDA — A' 

' [07 3 f*«7^ >-^7°U y^O^?7— Ep^-y K<50 

[08 3 (a) S4«<D#7-EP^-y HO«MK:£IE 
§ tl ft EP^ -y y J? gt^t- ft -f > ^ fit^BtfD« 

****ia, (b) {4(a) <oc-c ii^Si, 

(c) tt^^yrs^ta. (d) afoD-D' ffisfe 

[09 3 »0^7-EP^-y KOMKO>f 
[^OIMHJ] 
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